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1 1 , ,) tp rm nr™ ■ c " TMPirr DEVICE 

^f^fT nv e„ tt on relates to a handheld or poetized electrode 

TSZt such as a mobile telephone, a handheld computer etc., 
apparatus, such ^ fe position . sensItlve in 

Z ~ — , of the apparatus. The invention also relates to a 
^d^olled input device of touchpad type for use in such handheld 
electronic apparatus to provide a touch surface. 

activating functions, etc. 
1 f^^^f^o^ol a handheld electronic apparatus or terminal, such as 

requiring a separate work surface. 

30 T„ alleviate these drawbacks electronic apparatus has been developed that 
Ian b T £ partial^ controlled by means of a touchscreen and/or a 
can be at east p y ^ available in analog or 

touchpanel/ touchpad. These vnput 

dlgit a, -bo« Usmg a tager and/ ^ ^ P^ ^ ^ ^ 
35 instrument - often termed pen 
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ETsponding point on the display area of the ^ympj^er^ 
h us activate various functions, such as ^irtu^att^entenng text, 
dialling numbers, activating function^^l^ement of a finger acros 
the touch surface can resuhjr^rresponding movement of a cursor 
across the display axe^^isplay unit. However, no cursor need ex* 
and instead^vir^ual functio n keys may be illuminated, for insta nce, 
wi * 5 rf £ S££pL^ 

A touchscreen is characterised in that it is transparent and entirely or 
partially covers the display area of the display unit. The user presses or 
clicks directly on the touch surface with his finger or with a pen, at the 
virtual buttons or fields indicated by the display unit, and no movable 
cursor is therefore necessary. A touchpanel or touchpad is charactered 
U 15 in it does not coincide with the display area and is often used to 

control some form of cursor across the display area. 

It is also known to make touchscreens and touchpads sensitive to the 
decree of pressure so that, by pressing sufficiently hard on the touch 
surface, a user can activate, i.e. "click on", a selected button or function. 

Known touchscreens and touchpads can to a certain extent alleviate the 
above-mentioned drawbacks of alphanumerical keyboards, physical keys, 
mouse and thumb-wheel, but they entail several other problems: 

1 A touchscreen impairs the contrast and resolution of the picture 
since it is applied in front of the display area. This problem is 
particularly manifest in reflective display units where the light 
passes twice through the touchscreen. It is particularly difficult 
to provide glass or plastic with the conducting layer necessary 
for function of the touchscreen, without the transparency of the 
touchscreen being impaired. 

2. Another drawback with touchscreens is that a part of the 
display area is obscured by the user's own finger. 
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3 A further drawback with touchscreens and touchpads is that the 
' positioning accuracy is limited as a result of the large dimension 
of the finger in relation to the touch surface, a drawback that is 
particularly manifest with small touch surfaces. This problem 
can be partially alleviated by using a separate, thin pen to 
replace the finger but this has the disadvantage of requiring an 
extra component for the user to keep track of. The drawback of 
poor contrast is not alleviated, however, and even a pen 
obscures the display area to a certain extent. 

4 Another important drawback of touchscreens is that they 
become dirty or scratched by the finger being passed over the 
surface, which further impairs visibility. Placing a separate 
scratch protection layer on top of the touchscreen is no solution 
since it would further impair the contrast. 

5 A general drawback with pressure-sensitive touchscreens is that 
' the touch surface must be flexible in its depth direction and the 

display area as a whole therefore becomes sensitive to external 

influence. ,x 

6 A touchscreen or touchpad is normally constructed from two 
' layers held at a relative distance from each other by edge 

spacers A problem is that the outer layer, constituting the 
touch surface, is tensioned and is therefore stretched when 
pressed This problem is particularly prominent when the 
distance between the edge spacers is small, and especially close 
to these. This also entails the drawback that the pressure- 
sensitivity varies across the touch surface. 

US-A-5 729 219 (Motorola Inc.) describes a handheld pager having a 
cat^ a display unit arranged on the front of the casing and a flat touch 
ZZ parllto the display area of the display unit on the oppose rear 
side of me casing. The distance between the screen and the parallel touch 
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surface is equal to the thickness of the casing. The screen and touch 
urfa" « equal in size and movement of the user's finger across the 
TfrZ kft to right results in a corresponding left-to-right movement 

P o"ofth: screen, and vice versa. A finger movement on the touch 
surface results in a cursor movement of equa. distance on the screen. 



^nmmnrv ^ fVtp invention 
^-^^^nvention is to eliminate or a, leas, reduce one or 

rnTre of the dravLks of known touchscreens and touchpands descnbed 
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To achieve this purpose, a first aspect of the invention -provides a 
Tandheld or poJ Jed electronic apparatus, such as a mobile telephone 
L^ing a display unit and a touch surface that is position-sensxhve m a 
rr7and a second direction for control of the electronic apparatus, wh.ch 
apparal L characterised in that the display unit has a display area taking 
^ToTa front side of the apparatus and in that the touch surface - 
Ranged at an edge side of the apparatus and is curved m the fir* 
direction to convex shape. 

The term "touch surface" here means a surface on a touchpanel (of 
luchp™ type) across which a user may pass his finger to a destfed 
po^: in orfer to guide a cursor, for instance across -a of 

L display unit and/or to activate virtual keys shown on the chsplay .m. 
1 rTesI basic functions of a touchpanel are known per se ,0 a person 
tme^he art and need not therefore be described in further detau. 

Normally the movement of a finger in the two directions of the touch 
"corresponds to a positioning on the display area of the d,sp lay urn. 
Into directions at right angles to each other, preferably parallel to the 
direction of movement of the finger on the touch surface. 

A particular advantage with the touch surface, in accordance with the 
tending arranged on an edge side of the apparatus * that the 
5 "CUTS can li.y be'controlled using one hand, while the apparatus . 
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held in a manner natural to a user studying an object held in the hand. 
Ful" Ire, from an ergonomic point of view control of the apparatus is 
efTeld in an advantageous marker. In addition, the apparatus has none 
of the problems of known touchscreens described above m the way of 
poor resolution and contrast or dirtying, while a. the same hme the 
Lention solves the problem of the display area being parhauy obscured 
b y the user's finger or a pen. The display unit can also be made hard and 
less sensitive to external influence. 

Another advantage of the invention is that the display is large in relation 
He size of the apparatus. This means that the display can be used to 
; ^ detaLd Jormation, graphics or the like, and mat at the same 
time the apparatus can be relatively small in size. 

An advantage of the touch surface according to me invention being curved 
^convex shape in a firs, direction is iUustrated schematically m Figu. 
10a and 10b The contact area 50 between the tip of the finger 51 and tte 
u v^ ouch surface 52 (Pig. 10b) win be formed according to the 
nvention by two convex surfaces instead of, as in the known technology 
FrgToa), by one convex surface (finger tip) and one flat, uncurved touch 
urface The invention greatly reduces the contact area between finger tip 
Ind touch surface, thus enabling high positioning accuracy to be achieved 
In te width direction of the touch surface, even with a relatively narrow, 
longish touch surface. 

5 Another advantage of reducing the contact area between finger and touch 
furfac! is that less force is required for the user to achieve the same force 
per ^i ni, for activation of the touch surface. This is also clear from 

Fig. 10b. 

'° Another advantage of the invention is that the touch surface can be 
~d in such I manner mat the user does not need to move hrs nnger 
T^l l the direction in which the surface is curved (direchon of 
curvTtl). in certain cases the finger may no, even have to be moved or 
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s.ide over the arched surface in the direction of curvature, but jus, "roll" 
over the arched surface. 

,„ accordance with preferred embodiments of the invention the apparatus 
ant endued asfollows: If, for instance, the curved touch surface runs 

tZLZ in his right hand with the palm facing the rear of the apparatus, 
hTuTerlan operate the apparatus by moving his thumb along and across 
£w d touch surface on the right side edge. Obviously the curved 
oucCrface may instead run along the left side edge and the apparatus 
rfpe^ed wirh any preferred finger. If the apparatus is provided wtfh 
furvedtuch surfaced both right and left side edges of the appara^r 
ottects on the display can be controlled in three dimens-ons. Functrons for 
objects on th PJ ^ can be taplem ented, for instance. The 

Tin heX^ed about an axis at right angles to the display by the 

hrin* moved in opposite direction to the finger being moved along the 
Ih Ich suLe in similar manner the object can be turned about the 
, otlXal direction of the apparatus by moving the fingers on each 
ZT surface transversely across the touch surface and rn oppose 
ration to each other. Furthermore the object can be turned about the 
traverse diction of the appals by moving the fingers on each side m 
^longitudinal direction of the touch surfaces and in the same drrectton. 

5 > , .Hvantaee of the invention as regards embodiments of 

Z^sZZL depression since the membrane forming the touch surf a e 
n " be stretched The required activation force is thus less than w* 

}0 Lwn touch surfaces. In known touch surfaces *e ^vat.on tee 
Quired increases the nearer one comes to the edge and thus means that 
ne ^r cy is considerably less reliable as a result of deformahon of th 
Hp of 1- fmger (see Fig. lib). Reducing the activatron force vs also 
preferred sine! the foil or equivalent tha, forms the touch surface . 

35 suited to less strain. These problems have meant that a long, narrow 
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touch surface could not be obtained using known technology. This is 
pTsMe with the invention, however, tanks to the lower contact 

pressure. 

5 Yet another advantage with a curved touch surface is that me contact 
pressure will be more linear, i.e. uniform, as opposed to the tawn, ^ 
toul urfaces. The linearity results, among other advantages, „ that the 
esonln of the touch surface increases and that a protectee layer or 
Tmble can be placed outside the touch surface witfrout the function 

10 Td/or the resolution of the touch surface being noticeaHyrmparred.Th. 

"1 possible with known touch surfaces. With known touch surfaces o 
Lmbrane type, the contact pressure increases the closer one gets to the 
^ whereas with the curved touch surface according to the invention 

15 TWs advantage of the invention is dear from a comparison between 
Fibres 11a and lib showing an input device according to the invention 
and a known touchpad of membrane type, respectively. 

In a preferred embodiment the touch surface is longer in the second 
20 directL than in the firs, diction (direction of curvature), and in 
plrt cular the touch surface may be single-curved about a linear geometnc 
axt p aUe. with the second direction. In mis case the positioning 
accural in the longitudinal direction of the touch surface is de~d 
bXphysical extension of the touch surface in longitudin* direction. 
25 Tne pc!momng accuracy in longitudinal direction will therefore be 
^bs£ U unchanged in comparison with known flat, -curved touch 
surges bu, since the display is not obscured the accuracy in long.tud.nal 
dtcnon can in practice be increased through visual feedback v.a the 
display, e.g. with a cursor movement. 

M According to a particularly preferred embodiment the curved touch 
^face is arranged in its entirety on the side edge of the apparatus. In this 
eminent tne touch surface has two parallel 
between which the curved touch surface nms, and whrch k"W«*"> 
• 35 eages are united with the front side and rear side, respectively, of the 
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. The advantage of this embodiment is that substantially the 
TTTthe^ont ^ I be used for the display unit ar,d the display 

The touch surface has preferably greater extension in its longitudinal 

a manner known to one skilled m the art * P of the 

be considerably greater for movement in the transverse a 

tt,p ratio in longitudinal direction may be 1.1, tor instance 
touch suto Tte ratio m ong ^ ^ 



20 manner. 



The touch surface need not, bu, may be, approximately the same length as 

25 corresponding dimension of the display area. 

u (,„. mav be divided in the second direction into two or more 
6 tOU * ^ Th^ion may be made by constructional means and/or 
areas or fields. **»^ -td Division by const ructional 
.og.ca! mean,, « . ^ysof ^ ^ 

M rV5£. -et /the same input device with a common touch 
surface Two adjacent fields divided by constructional means «. 
^wever be used as a single logically coherent field. A loped « 
"achieved with software indicating different pressure surfaces or 
35 fields on the touch surface via the display unit. 
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a t » time shall be activated on a touch surface, 



5 into fields as above. 
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u Him«it the touch surface comprises an upper part and a lower 
to one embodiment fte touc _ ^ ^ ^ _ ^ 

part , of ^^«££J M in the user's hand. This avoids the 
active when the accidentally activated by the user's 

T ZloZ ^oT^ surface may be used, for instance, for 
palm. The lower pan w m-Msine the correct 

of function buttons in a list, by pressing 
direct control of function o sur £ aC e. In other 

— L .owe, pan can b e used for one-dimensional control. 

»„ner the touch surface can also be made sensitive in the 
In known mann* *e touc^ ^ ^ 

direction perpend,cular to *e tou ^ ^ 

of vari ous "^^^J^ this is to introduce a 

*Tdfoi» 

r^with J third foil The — ^ 

' ^ ^ ^ - ~ ha. different stress in 
order to give the user the correct pressure feeling. 

Another way to implement actuation 
,0 display, for instance, is to define that the acUvataon, chckmg 
when the pressure on the touch surface is released. 

co-ordinates of a depressed , p ethods ^d me thods based 

35 technology uses resistive methods, capacm 
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on surface waves, for instance. Most preferable axe probably methods 
„«lilg a membrane or a foil to <orm the touch surface. 

a of the invention a hand-controlled 

In ^o^^^^J^ g a touch surface that 

input device of ^^^^i direction and over which touch 
is position— « » . for senstag me position of the 

surface a user .s * P^f*^, the touch surfa ce is convexly single- 
finger on the touch ^ f ^J* with said seami direction, 
curved about a hnear garnet, .a^P ^ ^ ^ ^ by 

to a convexly single-curved, resilient surface. 

, asoect of the invention is that the outer foil can be 
One advantage of this aspect ° lm ^ finished foil 

pr0 duced and machined to a finrshed fed ma fl^T 

L then be clatnp^ — -~"fbe machine! in a 
acquires * -rvedjwe. Th ^ ^ method s for 

5 relativeiy taput devices. If applicable, for ins^nce, the 
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, ,11 „«. in the second direction than in the 
The touch surfaceis J^W^^ . ^ inn er foil 

ri^de^aced from the ^^^^ £ 

°r ^^""idr m transverse direction and 
making the outer IOU toeether at the longitudinal 

c,amp,ng the longitudinal £££££ ^ ^ resil i entIy from 

sr^f ^ — • «— *— tte fous * wMch 
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distance can be reduced by the user pressing his finger on the touch 
" Naturally the distance between the foils can aiso be influenced by 
suitable spacers, particularly at the edges. 

The outer and inner foils can be made from one and the same foil which is 
I^vided with the necessary layers and conductors and thereafter folded 
Lund a fold line in order to form both the inner and the outer fod. 

The input device with a curved touch surface in accordance w.th the 
mTen«on Iws for a narrow touch surface on a limited are, This ,s not 
^STwffl, conventional, flat touchpanels. A conventional flat touch- 
spacer elements requiring the panel to be protected from bemg 
Luched over a distance of about 2 mm from the spacer elements . snce a 
ontlnal touchpanel is based on the outer foil being stretched down to 
rZer foil upon activation. Without this safety margin mere ts a nsk of 
Z Xer oil being deformed and/or becoming detached from the spacer. 
tTZTat the Suable area is lost, tha, is to say the area taken up by 
pic" elements (in one direction a. feast 2 * 2 ^ f£>J££* 
marsrin of 2 + 2 mm (see Fig. lib). An inactive area of 8 mm is naturally 
TrZeptable if the pane, is to be made as narrow as 12 mm, for 
Th" problem is eliminated in the input device in accordance wtth the 
invention since no stretching occurs. 

Furthermore, conventional touchpanels cannot be ben, to convex form and 
; m retain their function, because the distance to the outer fot. wul be 



incorrect. 
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Thus in accordance with the invention, a compact, handheid electrode 
^ 'ratus can be produced, such as a mobile telephone » wh,h the 
relatively narrow edge side can be used in an ergonorruc manner for 
entertag text, digits, movements and control funchons, e.g. of a cursor 
two^menstonarobjects or two-dimensional images of mree-d— nal 
possibility of using most of the front side of the apparatus as 
a Zly are!, without the display area being obscured, while the nngers 
of ne Id can be used to hold the apparatus in a natural manner and the 
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« c of the same hand used for controlling the apparatus is also 
8Cr lI is possible since entering data does not require operation 

rr^£E«d or physical buttons on the front side of the 
T, Instead the apparatus in accordance with the inventxon is 
ZZ or mor" pressure-sensitive touch surfaces on the 

provided w atus . The possibility is also provided of 

r^tc^^ ending along the entire length of the display 
"uch proximity to the display that extremely good visual feedback 
foSZd between touch surface and display, without the size of the 
l?:2s being noticeably affected. This «^ fa J~^ 
vn-tual keyboard can be presented on the screen and pressing of the keys 
can be quickly and easily controlled by the touch surface. 

If the touch surface in its entirety is to be arranged on the side edge of the 

r»z as 

r : - • — ' -* » t rrr, 

. w« «rr«racv as well as demanding too much force. However, this 
' ;:Z:iZZl >c^ with *e invention bv the touch surface 
being given a convex shape in its transverse direction. 

perspective of the front side of a mobile 
5 FlSUrel ^phonl conLtuLg one embodiment of a handheld 
electronic apparatus in accordance with the invention, 
shows the rear of the mobile telephone in Figure 1, 
„ a side view of an inner chassis or frame of the mobue 



Figure 2 
Figure 3 

30 telephone in Figure 1, 



Fioure4 is a top view of the chassis in Figure 3, 

IZeS isacrosssectionthroughaninputdeviceshownmFig.4, 

Figure? i&* the input device shown in 

Figure 6 is an enlargement of part ot me rnp 



Figure 5, 
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Figu ,7 musses a method for producing an inpu, device in 

accordance with the invention, 
Figure 8 illustrates a method for producing a second input dev 1C e m 
accordance with the invention, 
5 Figure 9 is a schematic cross sectional view, not drawn to scale, of the 
input devices in Figures 7 and 8. 
Figure 10 illustrates schematically one aspect oi me function of the 

invention, . t , 

Figure 11 illustrates schematically a second aspect of the funcuon of the 

in invention, , 

Figure 12 is a top view of a mobile telephone illustrating an example of 
how the input device is clamped. 
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Descriptic^Lolthe preferred embodiments 

has a front side 2, a rear side 3, two opposite edge Sides 4, 5, a bottom sl de 

Tl Tt top side 7. The mobile telephone 1 is provided wift 

o— tiL means comprising an aeria! 8 a Aerophone 

sneaker 10 and electronic transceiver circuits, not shown, arranged 

Steely in *e apparatus. The latter circuits may be of conventual type 

d^e telfore not described further in detail. A display urut with a 
and are therefore no 2 ^ a battery 

rectangular *^T^ Slde 3 . UrJike conventional 

area 12 of the display unit takes up almost 
„ob.le teleph , V ^ ^ ^ ^ 

TJZ tL >oudspeak- « and the microphone respective,^ 
"e moWe telephone/web browser 1 also comprises eiectroruc circuits 
The mobile F • Actions, such as processors, display 

~ etc., which are known to those skilled in the 
a"wm not therefore be described in detail. Kgure 2 also shows a 
caLTra 14 on the rear side 3, which is in no way necessary for the 
. invention and is therefore not described in further detail. 

The mobile telephone 1 is provided with two 

of "touchpad" type, controlled by the fingers, extending along each edge 
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'A a. nd 5 respectively, for controlling the mobile telephone 1 and its 

^ity unit Z emboLent comprises two input devices but a simpler 
display umt 1 ^.^ Wy ^ input device 

in~ * - - can be ^ ^ 

aid of input devices 20, 21. 

The basic design of the right input device 20 will now be described. The 
The basic <^S* 8 ^ left ta t devic e 21. As shown 

de ign 1S ^^^^ 2Q/ observed from th e inside, comprises 
in Figures 5 and 6 the input ae elon2a te base 22 with an 



20 battery. 



25 



30 



. Hi™ to the embodiment shown in Figures 3 and 4 the input device 
nt^£ » ** side 4, 5 of me mobile telephone so that the 

, JTLtt device 20, 21 is substantially directed at 90 degrees to a 
surface o the mpu dev, ^ ^ corresponding to 

normal of th front s^de y ^ ^ edges of me 

me norma, to a plane s* e ^ ^ 

r : — outface of the input device 20, 21 is turned so that i, 
"Tgtd substantially 45 degrees to the norma, of the front s,de 2. 

. m bodiment the longitudinal edges of the input device join the 
In one embodrmen th 8 £ (he mobile te i ephone . In another 

llble— : ^TiJU^^M-^-- 

CTrTmobile telephone, while the other longitudinal edge ,oms one 
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telephone. 

curvature of approximately Ion. The b ut other 

embodiment are made of PET ^^^L area of the inner foil 
materials and thicknesses can n^T* ^ ^ ^ ^ n and „ 

25 coincides with * Ae base by means of a layer 27 of 



15 QjaeT^cewitbJ^ 
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( , 26 is electricaUy insured from the inner foil 25 at bo* long 
The outer fori 26 iselectr y insulating varnish 28 and 

edges 26 by means of f^J^ broader (in th e present case 
adhesive. The outer fod 26 s some ^ damped „ 

approxin^telylS.Snmtjth^th^e^erW ^ ^ a 

longitudinal edges at - ^ ^ ^ ^ ^ 

sharper curvature than the mn. W 2 J & ^ ^ ^ 

„ raised from the mner ^ and outer foU s at the mid-positton PI 

0.25 mm is formed ^'^" e posilions P2 . This gap A is thus 
and in the order of 0.05 mm at * ^ ^ ouKI 

acW .ved without the use of an .para, ^ ^ , 

foil 26 is resilient the gap 4 can . * ^ ^ not ^ 

W here the user temporarily P^ *^ ' ™ er foil a. The ordy inactive 
retched in order to make co^w* « shoulder a . 

areas of the touch surface are those abo ^ as a 

When the user releases the fmger pressure the g p 
result of the resilience of the outer fou 26. 

5 touch surface of the inputdev.ee, the inner io 
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u- w^mpnt provided in known manner with resistive layers, 

^rr rxi^ - - ~* -* -~ «** 

layers, for instance, are of a graphic mixture. 

A method for P—s ,e ^ ^ " * 

described. Reference is first made to Figures ana , 

h T^o P r -eft ^u«M.obe one sin g ,e input device an d no, 
- ^ in its lonsitudinal direction UKe the right -nput 
device 21, as will be described further below. 

. „f Figure 7 shows a coherent foil intended to be folded 

outer foil 26. Thus in the f ^ ^ ^ 26 

30 ^—33. Two layers 34, 35 of insuiatin, varnish D,^ p~ 
5 Zg are applied on the pattern 30. Two resistive graph* layers 36, 37, 

ST- - — , - r»^££T- 'ir: 

35 ^er tC is indicated in Rg ure 9 and corresponds to the e~ of 
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the touch surface in transverse direction. When the graphic layers 36 37 
^ applied they will come into direct electrical contact wrth respective 
electrodes 3! and 32, as shown schematically by thir , hnes m Figure 9_ 
Finally the insulating layers 28 are applied on the grapluc layer, 36 and 37 
5 to keep them insulated from each other at their longitudinal edges where 
the foil is folded. 

The foils 25, 26 with the applied layers and wiring pattern, are then folded 
alnd fine fold line L so that one foil part 26 is placed on top of the other 
,„ Har, 25 in order to form the finished input device 20, ready or 
connection to the drive electronics via connection termmals 33^ In the 
mTdiment shown the foils are provided aiong the fold line, 
number of through-siots 60 and intermediate 

"hinges" during folding and which keep the two foils together. The 
15 wiring pattern 30 runs at the outer connections 62. 

An advantage of the construction described above is that the resistive 
37 are arranged like a motorway spaced above the electrodes 
^d conductors, thereby greatly saving space. No separate ? spacers « 
20 required and the construction as a whole is cost-effiaent and 
advantageous from the production aspect. 

The right input device 21 is produced in much the same way 
area is divided in its longitudinal direction into an upper par 21-1 and a 
25 lo werpar.21-2,asindicatedinFigure8. Each part has two x-electrodes 31 
and two y-electrodes 32. Otherwise the manufacturing method is the 
Le. Th* division aHows the lower part 21-2 to be inactivated by su tab* 
sXvare if it is desired to avoid involuntary activation with the pahn of 
^gM hand while the upper part 21-1 is being controlled by the thumb 
30 of the right hand. 

Implementation of the positioning function of the input devices ^ 21 « 
known per se and need not be described in detail. The res.shve lay« 36 
« ™ I no. under voltage by necessary drive circurts alternately with a 



35 



known per se and need not be described in detail. The resistive ayer , 
37 can be put under voltage by necessary drive circurts alternately with 
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"When the user presses together the graphic^) 
?T a "ci point, the location of the poir^js^rrdfTed in two 
directions by high-ohmic measuremer^c^^emporarUy not under 
volt g position deternu,,^ to control the display urut 

n e k to control « preelection of virtual buttons, etc., shown on 
L dSpla^^he function of the input devices 20, 21 in particular 

canheiplJicat^ 

The arrangement is preferably also made sensitive to the magnitude of the 
10 pressure, this being achieved by resistively detennining the magnitude of 
the depressed effective contact area between the resrsnve layers 36 37^ 
When L contact pressure increases, the contact area mcreases smce *e 
is deformed. The transition resistance thus faUs and a measurement 
TobJned of how hard one is pressing. This can be used to actuate 
1S ^fictions when the correct position has been seiected ta x and y 
d— A click function can also be obtained, as described, wUh a tad 
foil inside the inner foil (not shown). 

AS an alternative to the embodiment described above the »P^™« 2 °; 
20 21 can be implemented with a matrix system compnsrng a set of 
ntersLing conductors, e.g. columns on one foil and rows on the other. 
The depressed position can easily be determined by a scanrang process. 

t enuous ab u > l , fhu d irri hy unit can he marie relatively immsitive j& 
since no flexible touch surface covering the display^ajsa-^ * 
™ TO make the apparatus even better able ^ external 
Mue^such as moisture and blows, the chassis^e apparatus, «* 
rrepL of the display area 12 andb^id 13, may be covered by 
1 suitable waterproof and/or sho^oTbing material, such as a shell o 
el Xm ric material. TW^Smay particularly cover also the mput 
"20 21 and mJSen be flexible so as not ,0 affect therr functvcn. 
Z Zlceo^T^ may be provided with a pattern that can be 
r y sZju%bove the touch surface of the input device* 20, 21, such as 
tSudmal ribs shown in Figures 1 and 2. Such a pattern could also 
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also be integrated with a transparent protective foil or plate covering the 
display area 12. Should this transparent surface become scratched it can 
then easily be replaced h/ replacing the shell with integrated, transparent 
protective foil or plate/ 




